In vitro processing of proopiocortin by membrane-associated and soluble converting enzyme activities from rat intermediate lobe secretory granules.
Secretory granules (SGs) from rat intermediate lobes (IL) were isolated in a highly purified form by differential centrifugation, followed by sucrose density gradient centrifugation. The purified IL-SGs were lysed by freezing and thawing. The granule lysate was then centrifuged to generate membrane and soluble fractions. Proopiocortin -converting enzyme (PCE) activity was assayed by incubation of [3H]arginine- or [3H] phenylalanine-labeled toad proopiocortin with the total granule lysate, the membrane, or the soluble fraction at pH 5.0. The processed products were identified by immunoprecipitation with ACTH and beta-endorphin antisera, followed by acid-urea-gel electrophoresis. The PCE activity in rat IL-SG lysate cleaved proopiocortin to 21,000 mol wt ACTH, 21,000 mol wt ACTH/lipotropin (LPH), 13,000 mol wt ACTH, beta LPH, beta-endorphin-like peptides, and alpha MSH-like peptides, similar to those synthesized by the toad intermediate lobe in situ. Treatment of the PCE cleavage products with carboxypeptidase B resulted in the liberation of free arginine. This observation together with the nature of the products formed suggest that the PCE activity cleaved at pairs of basic residues of proopiocortin , yielding one or more products that terminated with an arginine or an arginine-lysine. PCE activity was found in membrane and soluble granule fractions, and both activities were inhibited by leupeptin, p-chloromercuribenzoate, dithiodipyridine, and pepstatin A, but not by chloroquine or N-alpha-p-tosyl-L-lysine-chloromethylketone HCl. Diisopropyl fluorophosphate and other thiol protease reagents (p-chloromercuriphenyl sulfonic acid, iodoacetic acid, and HgCl2) had a small inhibitory effect. The products formed by PCE activities in the membrane and soluble fractions were similar to those cleaved by the total granule lysate. The membrane fraction primarily cleaved proopiocortin between ACTH and beta LPH to form 21,000 (21 K) mol wt ACTH and beta-LPH, similar to the first processing step in the IL in situ. The soluble fraction, however, showed a greater tendency to cleave proopiocortin between the 16 K N-terminal glycopeptide and ACTH, to yield twice as much 21 K ACTH/LPH product as the membrane fraction. The membrane-associated PCE activity was found to be easily solubilized by extraction with high salt (1 M NaCl), suggesting that it is not an integral granule membrane protein.